In this paper the polynomial interpolation of triangular fuzzy number is discussed. First general form of the polynomial with fuzzy coefficients is proposed. The Stirling interpolation method is studied with triangular fuzzy number an example is provided to illustrate the algorithm.
Introduction
In some problem, people have to deal with massive imprecise data. We usually represented them as triangular fuzzy numbers. Many researchers focus on fuzzy numbers, for the convenience in dealing with uncertainty people call this 'fuzzy mathematics'.
Interpolation is important concept in numerical analysis .It is necessary because in science and engineering we often need to deal with discrete experimental data. Interpolation is also used to simplify complicated functions by sampling data points can interpolating them using a simpler function. Interpolation method is the most popular method useful in fields of engineering ,economy, business oriented problems. Chenyi Hu et. al. [7] have discussed interval polynomial interpolation problems in lagrange form. Hossein et. al. [10] have discussed interpolation of fuzzy data using cubic splines.
In this paper interpolation polynomial of triangular fuzzy number is formulated on comparing with stirling interpolation problem. the existence theorem and some of its properties are dealt with. An algorithm is proposed for stirling interpolating method using triangular fuzzy number illustrated by an example.
Preliminaries
Definition 2.1. A triangular fuzzy number is represented with three points as follows A = (a l , a c , a r ). its membership function is interpreted as (ii).kã = (ka l , ka c ka r ), if k ≥ 0 (ka r , ka c , ka l ), else.
Definition 2.4. Letã 0 ,ã 1 , . . . ,ã m be triangular fuzzy number. A function P n (x,ã 0 ,ã 1 , . . . ,ã m ) denoted byP n (x), is called the n-order polynomial with triangular fuzzy numbers coefficients, if it satisfies the following conditions.
(1)P n (x) is an n-order polynomial about x , (2)P n (x) is a 1-order polynomial aboutã 0 ,ã 1 , . . . ,ã m .
. . , Q m (x) be m+1 polynomials whose degree is no more than n and atleast one of them is a polynomials of degree n .The fuzzy triangular polynomials P n (x) has the following them
The set of all triangular fuzzy polynomials of degree m (m ≤ n) is denoted byP n
Interpolation polynomials of fuzzy numbers
In this section the interpolation problem of triangular fuzzy numbers is formulated in detail by comparing with the stirling interpolation problem The existence theorem of solutions investigated and some related properties are developed
The problem is to find a polynomial P n (x) ∈ P n , called an interpolating polynomials, such that
There exists a unique polynomial P n (x) ∈ P n such that P n (x i ) = y i for i = 0, 1, . . . , n The stirling interpolation of P n (x) is defined by
for the n + 1 pairs (x i , y i ) in which (y i ) are triangular fuzzy numbers.
Theorem 3.3. Let x 0 , x 1 , . . . , x n be n + 1 distinct nodes and letỹ i = (y l i , y c i , y r i )i = 0, 1, 2, . . . , n be n + 1 triangular fuzzy numbers. There exists atleast one fuzzy polynomial such that P n (x i ) =ỹ i for i = 0, 1, 2, . . . , n Proof. To prove existence let us use a constructive approach providing an expression forP n (x). for arbitrary y i , i = 0, 1, 2, . . . , n Suppose that P n (x, y 0 , y 1 , . . . , y n ) is an interpolating polynomial such that P n (x i , y 0 , y 1 , . . . , y n1 ) = y i , (i = 0, 1, 2, . . . , n) DefineP n (x) = (P l n (x), P c n (x), P r n (x)) where, P l n (x) = inf ∀y i ∈ỹ i ,i=0,1,...,n P n (x, y 0 , y 1 , . . . , y n ) P r n (x) = sup ∀y i ∈ỹ i ,i=0,1,...,n P n (x, y 0 , y 1 , . . . , y n )
ThenP n (x) satisfies the interpolation condition Since, P l n (x) = inf 
where,
Numerical Example
The following Thus, we have P n (x)=(1.881866,1.903266,1.925255).
